
6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

7KLV�GRFXPHQW�LV�ZULWWHQ�DV�D�UHVXOW�RI�OHQJWK\�GLVFXVVLRQV
ZLWK�PHPEHUV�RI�WKH�'��&ROODERUDWLRQ�DQG�DIWHU�WKH�6HDWWOH
:RUNVKRS�

3OHDVH�UHDG�LW�FDUHIXOO\�DQG�VHQG�FRPPHQWV��VXJJHVWLRQV�WR
-��%OD]H\��3��*UDQQLV�DQG�0��0DUWLQ�

7KH�'��&ROODERUDWLRQ�DW�WKH�6HDWWOH�:RUNVKRS
DGRSWHG�WKLV�ILQDO�YHUVLRQ���



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

'LDJUDP�RI�WKH�&77
6\VWHP�

)RU�D�EHWWHU�YLHZ�JR�WR�0DQXHO¶V
:HE�SDJHV�DW

KWWS���'�VHUYHU��IQDO�JRY�XVHUV�
PDQXHO�SURWRFROV�GLDJUDP�GRF

$)( 0,; '%�'%7& %& 70&2/

&)7
$[�

&36
$[�

/�677
/�

/�677
/�
/�677
/�
/�677
/�
/�677
/�
/�677
/�

/�&)7
�&36�$[�

/�

/�&)7
/�36
/�&)7
/�36
/�&)7
/�36
/�&)7
/�36

/�

/�

/�

/�

/�

/�

/�

/�
/��m70

/�36
/�
/�36
/�

��

�

��

�

&36
6WHUHR

��

&)7
6WHUHR�

��

/�)36
/�
/�)36
/�

/�)36
/�
/�)36
/�

�/�)36
/���

)36

��

•�

•�

•�

•�

•�

•�

•�

�

�

�

&77�2UJDQL]DWLRQ�VKRZLQJ�OLQNV�WR�WKH�/��70��/�� 3UH3URFHVVRUV�DQG�/�

&)7
6WHUHR�

�

$QDORJ��%RDUGV
WKH�LQVHW�VKRZV
WKH�QXPEHU�RI
HDFK�W\SH

/9'6�/,1.

'$8*+7(5�&$5'6
(DFK�ILOOLQJ

FRUUHVSRQGV�WR�D
GLIIHUHQW�IODYRU

75$16,7,21�&$5'6
(DFK�FRORU

FRUUHVSRQGV�WR�D
GLIIHUHQW�IODYRU

/9'6�/,1.

)6&�/,1.

*�/,1.

/(*(1'

&UHDWHG�E\�0DQXHO�,��0DUWLQ
0D\�������

/�36
/�

/�36
/�

2&7��

2&7��

1�8

2&7��

2&7��

2&7��

2&7��

2&7��

2&7��

4��

4��

4��

4��

6(;7��

6(;7��

6(;7��

6(;7��

6(;7��

6(;7��

2/5��

2/5��

2/5��

2/5��

2/5��

2/5��

6�9

6�8

1�9

1�8

6�9

6�8

1�9

*/26$5<

$)( $QDORJ�)URQW�(QG�%RDUG
0,; 0L[LQJ�%R[
'% 'LJLWDO�%RDUG
'%7& '%�7UDQVLWLRQ�&DUG
&2/ &ROOHFWRU�%RDUG
%& %URDG&DVWHU�%RDUG
70 7ULJJHU�0DQDJHU
2&7 &2/�VHUYLQJ�DQ�2FWDQW
4[ %&�VHUYLQJ��4XDGUDQW�[
2/5 &2/�VHUYLQJ�WKH�2YHUODSSLQJ

5HJLRQV�RI�WKH�6,�PDWFK
6(;7 %&�FRYHULQJ�D�6H[WDQW
1�6[ ERDUG�VHUYLQJ�WKH�

1RUWK�6RXWK�VLGH
[8�9 5HIHUV�WR�WKH�8�9�RULHQWDWLRQ

RI�WKH�36�VWULSV



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

*(1(5$/

7KH�677�LV�RUJDQL]HG�LQWR�6H[WDQWV�ZKLOH�WKH�&)7�LV�RUJDQL]HG�LQWR�2FWDQWV�DQG�4XDGUDQWV���:KLOH�WKH
JHRPHWU\�DQG�RUJDQL]DWLRQ�RI�&HQWUDO�)LEHU�7UDFNHU�LQWR�VHFWRUV�RI������SURYLGHV�D�SHUIHFW�PDWFK�ZLWK
WKH�&)7�7ULJJHU�WKLV�RUJDQL]DWLRQ�GRHV�QRW�DOORZV�IRU�D�JRRG�PDWFK�WR�WKH�JHRPHWU\�RI�WKH�6LOLFRQ
7UDFNHU���7KXV��D�UHRUJDQL]DWLRQ�RI�GDWD�QHHGV�WR�EH�GRQH�LQ�WKH�%URDGFDVWHU�6\VWHP���7KLV�LV
DFFRPSOLVKHG�E\�WKH�DUFKLWHFWXUH�GHVFULEHG�LQ�WKH�IROORZLQJ�SDJHV�

/���677



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

677��6�L�

677��6�L���

&)7��6�L���

&)7��6�L�

F

3W�3RVLWLYH

3W
1HJDWLYH

1HHG�IRU�2YHUODSSLQJ�5HJLRQV�LQ�WKH
677�&)7

$�WUDFN�ZKLFK�

��KDV�D�GLVSODFHG�YHUWH[�RI�£��PP
��KDV�D�3W�RI�����*H9
��DQG�SDVVHV�WKURXJK�WKH�6L�VWULS
ZLWK�KLJKHU�Φ�RI�WKH�PRVW�RXWHU�OD\HU�RI
WKH�6L�7UDFNHU��Φ ��LQ�WKH�ILJXUH�

LV�IXOO\�FRQWDLQHG�LQ�D�6H[WDQW�6�L��RI
WKH�6L�7UDFNHU

EXW

LW�LV�DOVR�IXOO\�FRQWDLQHG�LQ�WKH
6H[WDQW�6�L����RI�WKH�&HQWUDO�)LEHU
7UDFNHU�SDVVLQJ�WKURXJK�D�ILEHU�LQ
WKH�+�OD\HU�ZLWK�Φ£�����

F� ���

F� �����

2YHUODSSLQJ
5HJLRQ



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%�
�

')(

%��
�

')(

%��
�

')(

%��
�

')(

677�7RSRORJ\

2GG�UHJLRQV�DUH
2YHUODSSLQJ
5HJLRQV���(DFK�KDV
��')(�FDUGV

(YHQ�UHJLRQV�DUH
1RQ�RYHUODSSLQJ
UHJLRQV���7KH\�KDYH
HLJKW�RU�VHYHQ�')(
&DUGV�

6�

6�

6�

6�

6�

6�



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

2UJDQL]DWLRQ�RI�WKH�677�GDWD�SDWKV
�RQO\�RQH�6H[WDQW�VKRZQ�

6�
6H[WDQW

E�

E�

E�

1RQ�2YHUODSSLQJ
5HJLRQ

2YHUODSSLQJ�5HJLRQ

2YHUODSSLQJ�5HJLRQ

2YHUOD\
5HJLRQ�&DUG

6(;7$17
&$5'

2YHUOD\
5HJLRQ�&DUG

')(V
IURP��E�

')(V
IURP��E�

')(V
IURP��E�

7R�/�677

6H[WDQWV�DUH�JHQHUDWHG
ZLWK�DOO�DQG�RQO\�WKH
QHFHVVDU\�GDWD��



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

&)7�$[

��

• �

• �

• �

• �

• �

• �

• �

�677�6\VWHP�

&36�$[

�

�

�

��

6��

7R�&)7�&36
$[LDO

6��

6��

/
�
6
7
7
S
S

6��

6��

6��

29��

29��

29��

29��

29��

29��

7R�/�

7R�/�

7R�/�

7R�/�

7R�/�

7R�/�

7R�µ�/�
7ULJJHU �

�

�

�

�

�

�

�

�

�

�

�



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

)81&7,216��3(5)250('��%<��7+(��%2$5'6

'% )URQW�(QG�'LJLWDO�%RDUG

&ROOHFWV�KLWV�RQ�&)7�DQG�&36�$[LDO���)LQGV�7UDFNV�DQG�&OXVWHUV���$VVRFLDWHV�7UDFNV�ZLWK�&OXVWHUV�
2EWDLQV�QXPEHU�RI�7UDFNV�IRXQG�LQ�HDFK�3W�%LQ���,GHQWLI\�,VRODWHG�7UDFNV�RU�,VRODWHG�HOHFWURQV��6HQGV�DQ
RUGHUHG�OLVW�RI�7UDFNV�WR�WKH�µ�7ULJJHU�IRU�/�����6HQGV�QXPEHU�RI�7UDFNV��LVRODWHG�REMHFWV��WRWDO�VXP�RI�3W�RI�DOO
IRXQG�7UDFNV�DQG�D�2FFXSDQF\�QXPEHU�WR�WKH�&ROOHFWRU�%RDUGV�IRU�/�&)7�&36�$[LDO���:KHQ�/��$FFHSW�LV
UHFHLYHG��VHQGV�WZR�FRQFDWHQDWHG�UHFRUGV�RI�LQIRUPDWLRQ�WR�WKH�&ROOHFWRU�%RDUGV��DQ�RUGHUHG�OLVW�E\�3W�%LQ�RI
7UDFNV�ZLWK�36�FOXVWHU�DVVRFLDWLRQ��DQ�RUGHUHG�OLVW�LQ�Φ�RI�&OXVWHUV�ZLWK�SRVVLEOH�7UDFN�DVVRFLDWLRQ��7KH�7UDFN
OLVW�KDV�D�PD[LPXP�RI�VL[�7UDFNV�SHU�3W�%LQ���,I�WUXQFDWLRQ�LV�QHFHVVDU\��7UDFNV�ZLWK�ORZHU�Φ�DUH�VHOHFWHG���7KH
&OXVWHU�OLVW�KDV�D�PD[LPXP�RI�HLJKW�&OXVWHUV�DQG�QR�WUXQFDWLRQ�LV�QHHGHG�

&2/ &ROOHFWRU�%RDUG��2YHUOD\�[�%RDUG�

(DFK�2YHUOD\�%RDUG�UHFHLYHV�LQIRUPDWLRQ�IURP�VL[�$)(V�YLD�WKUHH�RU�IRXU�'%V�
:KHQ��/�&)7�LQIRUPDWLRQ�LV�GHWHFWHG�WKH�29[�DFWV�RQ�WKH�VL[�7UDFN�LW�OLVWV�UHFHLYHV�FUHDWLQJ�WZR�GLVWLQFW��7UDFN
/LVW���7UDFNV�LQ�WKH�JHQHUDWHG�OLVWV�DUH�RUGHUHG�E\�3W���(DFK�/LVW�FRQWDLQV�RQO\�WKHVH�7UDFNV�WKDW�SRVVLEO\�EHORQJ
WR�RQH�6H[WDQW�DQG�LV�VHQW�WR�D�GLIIHUHQW��%&���%HFDXVH�DW�WKLV�OHYHO�WKH�LPSDFW�SDUDPHWHU�LV�QRW�NQRZQ��LW�LV
LPSRUWDQW��SRVVLEOH��WKDW�VRPH�7UDFNV�DSSHDU�LQ�ERWK�OLVWV��WKHVH�7UDFNV�DUH�7DJJHG�WR�LQGLFDWHG�WKDW
GXSOLFDWHG�LQIRUPDWLRQ�KDV�EHHQ�VHQW��(DFK�OLVW�LV�OLPLWHG�WR�D�PD[LPXP�RI����7UDFN�

&)7�LQIRUPDWLRQ�SHUWDLQLQJ�WR�WKH�677



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

�

)81&7,216��3(5)250('��%<��7+(��%2$5'6
�&RQWLQXDWLRQ�

%& %URDG&DVWHU�%RDUG��6H[WDQW�[�%RDUG�

7KHUH�DUH���%&�ERDUGV�FROOHFWLQJ�LQIRUPDWLRQ�IURP�WZR�&2/�ERDUGV�DQG�VHYHQ�RU�HLJKW�$)(
ERDUGV�YLD�')(V���7KH�6H[WDQW�ERDUG��%URDGFDVWHU�%RDUG��JHQHUDWHV�D�VLQJOH�OLVW�IURP�WKH�QLQH��WHQ��SDUWLDO�OLVW
LW�UHFHLYHV�DQG�VHQGV�LW�WR�WKH�/�677SS���7KH�7UDFN�OLVW�JHQHUDWHG�LQFOXGHV�DOO�IRXQG�7UDFNV�WKDW�SRVVLEOH
EHORQJ�WR�WKH�6H[WDQW���,W�LV�LPSRUWDQW�WR�QRWLFH�WKDW�7UDFNV�IURP�WKH�DGMDFHQW�UHJLRQV�PD\�RU�PD\�QRW�EHORQJ�WR
WKH�6H[WDQW���)RU�LQVWDQFH��D�YHU\�ORZ�3W�7UDFN��3W�£�����*H9��SDVVLQJ�WKURXJK�DQ�+�OD\HU�ILEHU�ORFDWHG�DERXW
�����RXWVLGH�WKH�JHRPHWULFDO�ERXQGDU\�RI�WKH�6H[WDQW�ZLOO�EHORQJ�WR�WKH�6H[WDQW�RQO\�LI�LWV�LPSDFW�SDUDPHWHU�LV��
�PP���2WKHUZLVH��WKLV�7UDFN�ZLOO�EHORQJ�WR�WKH�6H[WDQW�ZHUH�WKH�+�OD\HU�ILEHU�LV�ORFDWHG�



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

127(6��7KH�0D[LPXP�QXPEHU�RI�7UDFNV�UHSRUWHG�SHU������:HGJH�LV���SHU�3W�%LQ
����0D[��7RWDO�
7KH�7UDFN�/LVW�LV�RUGHUHG�LQ�3W�%LQ

%LW�)LHOGV�DOORFDWLRQ�IRU�/��&)7�GDWD�WUDQVIHUV�EHWZHHQ�WKH�'LJLWDO
)URQW�(QG�ERDUGV�DQG�WKH�&ROOHFWRU�%RDUGV��2YHUOD\�5HJLRQV�%RDUGV�

�RU�WKH�%URDGFDVWHU�%RDUGV��6H[WDQW�ERDUGV��XVLQJ�/9'6�/LQNV

�� �� �� �� �� �� �� ��

%<7(��

�� �� �� �� �� �� �� ��

%<7(��

�� �� �� �� �� �� �� ��

%<7(��

��7�LQ�%�3 1 7

/21*,78',1$/��3$5,7<

'$7$

75$,/(5

��7�LQ�%�3 1 7 ��7�LQ�%�3 1 7

��7�LQ�%�3 1 7

�����������������������������

������������������������������������

+($'(57851��180%(5&5266,1*��180%(5

06E��2%- /6E��2%- +33 03 93306E�6$

Φ��21(�RI���5 H, + / 6 3W ([W��3W

Φ��21(�RI���5 H, + / 6 3W ([W��3W

36&�5$ ����������������

36&�5$ ����������������

���������������� /�6E��6$



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV
>���@ 'DWD�W\SH� ^��������`� �/�&)7
>���@ +RUL]RQWDO�3DULW\�RI�WKH��[��PDWUL[�JLYLQJ�WKH���RI�2EMHFWV
>�����@ /HVV�6LJQLILFDQW�ELWV�RI�WKH���RI�2EMHFWV��ILUVW�5RZ�RI�WKH�PDWUL[�DGGUHVV�
>�����@ 0RVW�6LJQLILFDQW�ELWV�RI�WKH���RI�2EMHFWV��ILUVW�5RZ�RI�WKH�PDWUL[�DGGUHVV�
>�����@ 9HUWLFDO�3DULW\�RI�WKH��[��PDWUL[�JLYLQJ�WKH���RI�2EMHFWV
>�����@ 0RVW�6LJQLILFDQW�ELWV�RI�WKH������6HFWRU� �5HODWLYH�$GGUHVV�RI�WKH�2FWDQW
>�����@ 3DVV�DQG�0DUN� ^��`���� 1RUPDO�'DWD��1RUPDO�(YHQW

^��` 1RUPDO�'DWD��3DVV�(YHQW��XQELDVHG�GDWD�
^��` 'HEXJ��'DWD�7\SH�³D´
^��` 'HEXJ��'DWD�7\SH�³E´

>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>����@�
>�����@ &RQWURO ^���` 7KLV�LV�WKH�ILUVW�IUDPH

>�����@ &URVVLQJ�1XPEHU
>�����@ 7XUQ�1XPEHU
>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�����@�
>�����@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

)UDPH��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��&)7�GDWD�WUDQVIHUV�EHWZHHQ
WKH�')(�ERDUGV�DQG�WKH�&%�XVLQJ�/9'6�/LQNV



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ���7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�+LJK�3W�%LQ
>�����@ 1XOO ^��`
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ���7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�0HGLXP�3W�%LQ
>�����@ 1XOO ^��`
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>�����@ 5HODWLYH�$GGUHVV�RI�WKH�$)(�%RDUG�LQ�WKH�2FWDQW
>�����@ 1XOO ^����`
>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�����@�
>�����@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ���7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�+LJK�3W�%LQ
>�����@ 1XOO ^��`
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ���7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�0HGLXP�3W�%LQ
>�����@ 1XOO ^��`
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>�������@ �1XOO ^��������`
>���@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>������@�
>�������@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

)UDPH��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��&)7�GDWD�WUDQVIHUV�EHWZHHQ
WKH�')(�ERDUGV�DQG�WKH�&%�XVLQJ�/9'6�/LQNV



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV
>���@ 6HW�WR���LI�WKH�7UDFN�LV�DQ�,VRODWHG�HOHFWURQ
>�������@ 5HODWLYH�$GGUHVV�RI�WKH�ILEHU�LQ�WKH�+�/D\HU�ZKLFK�WKH�7UDFN�KLWV
>���@ 6HW�WR���LI�WKH�7UDFN�LV�DVVRFLDWHG�ZLWK�D�FOXVWHU�RXWVLGH�WKH������6HFWRU
>�������@ ([WHQGHG�3W�RI�WKH�7UDFN
>�������@ 3W�%LQ�RI�WKH�7UDFN
>���@ 6LJQ�RI�WKH�3W�RI�WKH�7UDFN
>���@ 7KH�7UDFN�LV�DVVRFLDWHG�ZLWK�D�/RZ�36�&OXVWHU
>���@ 7KH�7UDFN�LV�DVVRFLDWHG�ZLWK�D�+LJK�36�&OXVWHU
>�������@ 1XOO ^����`
>�������@ 5HODWLYH�$GGUHVV�RI�WKH�DVVRFLDWHG�36�FOXVWHU�LQ�LWV������6HFWRU
>���@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�������@�
>�������@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��&)7�GDWD�WUDQVIHUV�EHWZHHQ
WKH�')(�ERDUGV�DQG�WKH�&%�XVLQJ�/9'6�/LQNV

,I�WKHUH�LV�DW�OHDVW�RQH�7UDFN�WR�UHSRUW

)LUVW�7UDFN



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

127(6��7KH�0D[LPXP�QXPEHU�RI�7UDFNV�UHSRUWHG�SHU�2YHUOD\�5HJLRQ�LV�����7KH
���ZLWK�KLJKHU��3W���7KH�7UDFN�/LVW�LV�RUGHUHG�LQ�3W����,I�WUXQFDWLRQ�RI�GDWD�LV
QHFHVVDU\�WKH�UHSRUWLQJ�LV�GRQH�PRYLQJ�FRXQWHU�FORFN�ZLVH��WKLV�FRXOG�UHVXOW�LQ�D
SRVVLEOH�Φ�GHSHQGHQFH�

�� �� �� �� �� �� �� ��

%<7(��

�� �� �� �� �� �� �� ��

%<7(��

�� �� �� �� �� �� �� ��

%<7(��

��7�LQ�%�3 1 7

/21*,78',1$/��3$5,7<

'$7$

75$,/(5

��7�LQ�%�3 1 7 ��7�LQ�%�3 1 7

��7�LQ�%�3 1 7

�����������������������������

�����������������������������

������������������������������������

+($'(57851��180%(5&5266,1*��180%(5

06E��2%- /6E��2%- +33 03 93306E�6$

F��21(�RI���5 ' + / 6 3W ([W��3W

F��21(�RI���5 ' 5 / 6 3W ([W��3W

%LW�)LHOGV�DOORFDWLRQ�IRU�/��677�GDWD�WUDQVIHUV�RI
PHUJHG�OLVW�RI�7UDFNV�EHWZHHQ�WKH�2YHUOD\�5HJLRQ�%RDUGV��&/��DQG�WKH

6H[WDQW�%RDUGV��%&��XVLQJ�/9'6�/LQNV

36&��5$ 7.�56$

36&��5$ 7.�56$



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV
>���@ 'DWD�W\SH� ^��������`� �/�&)7
>���@ +RUL]RQWDO�3DULW\�RI�WKH��[��PDWUL[�JLYLQJ�WKH���RI�2EMHFWV
>�����@ /HVV�6LJQLILFDQW�ELWV�RI�WKH���RI�2EMHFWV��ILUVW�5RZ�RI�WKH�PDWUL[�DGGUHVV�
>�����@ 0RVW�6LJQLILFDQW�ELWV�RI�WKH���RI�2EMHFWV��ILUVW�5RZ�RI�WKH�PDWUL[�DGGUHVV�
>�����@ 9HUWLFDO�3DULW\�RI�WKH��[��PDWUL[�JLYLQJ�WKH���RI�2EMHFWV
>�����@ 0RVW�6LJQLILFDQW�ELWV�RI�WKH������6HFWRU� �5HODWLYH�$GGUHVV�RI�WKH�2FWDQW
>�����@ 3DVV�DQG�0DUN� ^��`���� 1RUPDO�'DWD��1RUPDO�(YHQW

^��` 1RUPDO�'DWD��3DVV�(YHQW��XQELDVHG�GDWD�
^��` 'HEXJ��'DWD�7\SH�³D´
^��` 'HEXJ��'DWD�7\SH�³E´

>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>����@�
>�����@ &RQWURO ^���` 7KLV�LV�WKH�ILUVW�IUDPH

>�����@ &URVVLQJ�1XPEHU
>�����@ 7XUQ�1XPEHU
>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�����@�
>�����@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

)UDPH��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��677�GDWD�WUDQVIHUV�RI
PHUJHG�OLVW�RI�7UDFNV�EHWZHHQ�WKH�2YHUOD\�5HJLRQ�%RDUGV��&/��DQG�WKH

6H[WDQW�%RDUGV��%&��XVLQJ�/9'6�/LQNV



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ����7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�+LJK�3W�%LQ
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ����7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�0HGLXP�3W�%LQ
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>�����@ 1XOO ^����`
>��@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�����@�
>�����@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ����7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�/RZ�3W�%LQ
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>��@ 6HW�WR���LI�WKHUH�DUH�PRUH�WKDQ����7UDFNV
>�����@ 1XPEHU�RI�3RVLWLYH�7UDFNV�LQ�WKH�9HU\�/RZ�3W�%LQ
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�1HJDWLYH�3W
>��@ 7KHUH�DUH�VRPH�7UDFNV�ZLWK�3RVLWLYH�3W
>�������@ �1XOO ^��������`
>���@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>������@�
>�������@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

)UDPH��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��677�GDWD�WUDQVIHUV�RI
PHUJHG�OLVW�RI�7UDFNV�EHWZHHQ�WKH�2YHUOD\�5HJLRQ�%RDUGV��&/��DQG�WKH

6H[WDQW�%RDUGV��%&��XVLQJ�/9'6�/LQNV



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LWV

>���@ 6HW�WR���LI�WKH�7UDFN�LV�GXSOLFDWHG��VHQW�DOVR�WR�WKH�RWKHU�6H[WDQW�VHUYHG
E\�WKLV�2YHUOD\�5HJLRQ�

>�������@ 5HODWLYH�$GGUHVV�RI�WKH�ILEHU�LQ�WKH�+�/D\HU�ZKLFK�WKH�7UDFN�KLWV
>���@ 6HW�WR���LI�WKH�DVVRFLDWHG�&OXVWHU�LV�ORFDWHG�LQ�D�DGMDFHQW������6HFWRU
>�������@ ([WHQGHG�3W�RI�WKH�7UDFN
>�������@ 3W�%LQ�RI�WKH�7UDFN
>���@ 6LJQ�RI�WKH�3W�RI�WKH�7UDFN
>���@ 7KH�7UDFN�LV�DVVRFLDWHG�ZLWK�D�/RZ�36�&OXVWHU
>���@ 7KH�7UDFN�LV�DVVRFLDWHG�ZLWK�D�+LJK�36�&OXVWHU
>�������@ 5HODWLYH�$GGUHVV�RI�WKH�$)(������6HFWRU�LQ�WKH�2FWDQW�ZKHUH�WKH�7UDFN

ZDV�IRXQG
>�������@ 5HODWLYH�$GGUHVV�LQ�WKH�2FWDQW�ZKHUH�WKH�FOXVWHU�LV�ORFDWHG
>���@ 7UDQVYHUVH�3DULW\��3DULW\�RI�>�������@�
>�������@ &RQWURO ^���` 7KLV�LV�QRW�WKH�ILUVW�IUDPH

)UDPH��

,I�WKHUH�LV�DW�OHDVW�RQH�7UDFN�WR�UHSRUW

%LW�)LHOGV�DOORFDWLRQ�IRU�/��677�GDWD�WUDQVIHUV�RI
PHUJHG�OLVW�RI�7UDFNV�EHWZHHQ�WKH�2YHUOD\�5HJLRQ�%RDUGV��&/��DQG�WKH

6H[WDQW�%RDUGV��%&��XVLQJ�/9'6�/LQNV

)LUVW�7UDFN



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

0HDQLQJ�RI�7HUPV�XVHG

,Q�WKLV�FDVH�WKH�+HDGHU�FRQVLVWV�RI�WZR�)UDPHV���
7KH�PLQLPXP�QXPEHU�RI�IUDPHV�LQ�D�UHFRUG��ZKHQ�QR�WUDFNV�DUH�IRXQG��LV�ILYH�

���+HDGHU�)UDPHV
���'DWD�IUDPHV��DOO�]HURV�
���7UDLOHU�)UDPH��9HUWLFDO�3DULW\��

:KHQ�RQH�RU�PRUH�WUDFNV�DUH�IRXQG�WKH�ILUVW�WZR�GDWD�IUDPHV�FDUU\�VSHFLILF�LQIRUPDWLRQ�
DERXW�WKH�QXPEHU�RI�WUDFNV�UHSRUWHG���,Q�WKLV�FDVH�WKH�PLQLPXP�QXPEHU�RI�IUDPHV�LQ�D�
UHFRUG��ZKHQ�RQO\�RQH�WUDFN�LV�IRXQG��LV�VL[�

,I�WKLV�ELW�LV�VHW�WKH�OLVW�RI�WUDFNV�IRU�WKLV�3W�ELQ�LV�WUXQFDWHG�
7KH�')(�VHWV�7 ��LI�WKH\�ZHUH�PRUH�WKDQ�VL[�WUDFNV
����LQ�WKLV�3W�%LQ�
7KH�&%�VHWV�7 ��LI�WKH\�ZHUH�PRUH�WKDQ����WUDFNV�LQ
����WKH�2FWDQW�25�LI�DQ\�RI�WKH�')(�LQ�WKLV�2FWDQW�KDG
����7 ��IRU�WKLV�SDUWLFXODU�3W�%LQ�

1XPEHU�RI�7UDFNV�UHSRUWHG�LQ�3W�%LQ�[

,I�VHW�VRPH�WUDFNV�KDYH�1HJDWLYH�3W

,I�VHW�VRPH�WUDFNV�KDYH�3RVLWLYH�3W

1 ��7�LQ�%[3 7



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

0HDQLQJ�RI�7HUPV�XVHG

(DFK�UHSRUWHG�WUDFN�FDUULHV�WKH�IROORZLQJ�LQIRUPDWLRQ

$�WKUHH�ELW�FRGH�WR�FUHDWH�HLJKW�ILQHU�SDUWLWLRQV�RI�WKH�3W
7KH�3W�%LQ�RI�WKH�7UDFN
6LJQ�RI�WKH�3W
7\SH�RI�&OXVWHU

7KH�WUDFN�LV�VHQW�WR�WZR�DGMDFHQW�6H[WDQWV
7KH�UHODWLYH�$GGUHVV�RI�WKH�+�/D\HU�ILEHU�XVHG�DV�VHHG�IRU�WKH
7UDFN�)LQGLQJ�$OJRULWKP�Φ��"��>������«����@

Φ��21(�RI��� ' 6 3W ([W��3W

7KLV�LV�WKH�5HODWLYH�$GGUHVV�RI�WKH������6HFWRU�ZLWKLQ�WKH�2FWDQW�ZKHUH�WKH
7UDFN�ZDV�IRXQG��2QH�RI�����>������«����@���,Q�WKH�FDVH�RI�WKH�')(�WKLV�LV�DOZD\V
]HUR�

7.�56$

7KLV�LV�WKH�5HODWLYH�$GGUHVV�RI�WKH������6HFWRU�ZLWKLQ�WKH�2FWDQW�ZKHUH�WKH
&OXVWHU�ZDV�IRXQG��2QH�RI�����>������«����@�

36&��5$

+ /



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

%LW�)LHOGV�DOORFDWLRQ�IRU�/��677SS�GDWD�WUDQVIHUV�EHWZHHQ
WKH�%URDGFDVWHU�%RDUGV��6H[WDQWV�

�DQG�WKH�/��3UH�3URFHVVRUV��YLD�),&��XVLQJ�*�/LQNV

1XPEHU�RI�7UDFNV�SHU�3W�ELQ� ������������ELWV�IRU�D�PD[LPXP�RI����WUDFNV
/LVW�RI�WUDFNV�ZLWK�WDJJLQJ�DQG�DGGUHVV �������Q���ELWV�IRU�D�PD[LPXP�RI����WUDFNV
,I�WUXQFDWLRQ�RI�GDWD�LV�QHFHVVDU\�WKH�UHSRUWLQJ�LV�GRQH�PRYLQJ�FRXQWHU�FORFN�ZLVH�
WKLV�FRXOG�UHVXOW�LQ�D�SRVVLEOH�Φ�GHSHQGHQFH�RI�WKH�7ULJJHU�

'� '� '� '� '� '� '�'�'� '�'�� '�� '�� '�� '�� '��

+HDGHU

���ZRUGV

�����ELWV�

7UDLOHU�����ZRUG������ELWV�

1 ��7UDFNV�3W���XS�WR����3

1 ��7UDFNV�3W���XS�WR����3 1 ��7UDFNV�3W���XS�WR����3

1 ��7UDFNV�3W���XS�WR����3

'$7$
3W�%LQ

5HODWLYH F�RQH�RI���

([W��3W +36 /366

�

(5525��&2'(

,62

5

7.�6(&725��$''5(66'

36&��5$



6HSWHPEHU�������� &UHDWHG�E\�0DQXHO�,��0DUWLQ

��

0HDQLQJ�RI�7HUPV�XVHG

1 ��7�LQ�%[3 1XPEHU�RI�7UDFNV�UHSRUWHG�LQ�3W�%LQ�[�XS�WR�D�PD[LPXP�RI���

6HW�LI�VRPH�WUDFNV�KDYH�1HJDWLYH�3W
6HW�LI�VRPH�WUDFNV�KDYH�3RVLWLYH�3W

,Q�WKLV�FDVH�WKH�+HDGHU�KDV�IRXU�)UDPHV���7KH�FRGH�IRU�WKH�IRXU�)UDPH�LV

(DFK�UHSRUWHG�WUDFN�FDUULHV�WKH�VDPH�LQIRUPDWLRQ�WKDW�LQ�WKH�SUHYLRXV
FDVH�SOXV�WKH��IROORZLQJ

$�WKUHH�ELW�FRGH�ZLWK�WKH�IROORZLQJ�PHDQLQJ
��������E��7UDQVPLVVLRQ�HUURU�V��GHWHFWHG�DQG�FRUUHFWHG
��������E��7UDQVPLVVLRQ�HUURU�V��GHWHFWHG�DQG�QRW�FRUUHFWHG
��������E��7UDQVPLVVLRQ�RI�D�WUXQFDWHG�OLVW�IRU�WKH�FRUUHVSRQGLQJ�����

VHFWRU
ZKHUH�WKH�³7UDQVPLVVLRQ´�UHIHUV�WR�RQH�XVHG�WR�VHQG�WKLV�GDWD�WR�WKH
%URDGFDVWHU�%RDUG

7KH�WUDFN�LV�VHQW�DOVR�WR�DQ�DGMDFHQW�6H[WDQW��WKH�WUDFN�FRXOG�DSSHDU
WZLFH�DW�WKH�/��*OREDO�

7KH�DGGUHVV�RI�WKH������ZHGJH�ZKHUH�WKH�WUDFN�LV�ORFDWHG

(UURU�&RGH

'

7.�6(&725�$''5(66

1RWH�WKDW�RQO\�WKH�GDWD�XVHG�E\�WKH�677SS�LV�VHQW�WR�LW��


